possibly Mn in primary minerals. For P, the rather low fractions of acid-extractable total P may indicate an overestimation of total P by XRF, in line with XRF results obtained for synthetic Fe-coated quartz samples (Table S1 ), but may also point to incomplete P extraction/recovery in the acid digestion on which Mn-coating was studied by scanning electron microscopy-energy dispersive X-ray detection (SEM-EDX) (Fig. 4) . Maps were collected at incident photon energies of 12.5 keV (As, Fe) and 7.0 keV (Mn, K, Si) with a step size of 40 µm (h,v) using a 50-µm diameter X-ray beam. Fig. S3 ) compared to reference spectra of As V and As III adsorbed to ferrihydrite.
